Summary. Fourteen 
significantly higher progesterone levels during the oestrous cycle preceding insemination than did cows that did not conceive. Correlation coefficients between the occurrence of conception after the first insemination and plasma progesterone concentration during the preceding luteal phase were statistically significant. Cows maintained on a high level of nutrition required fewer inseminations per conception, conceived earlier and had a high plasma progesterone level 23 days earlier than cows maintained on a standard level of nutrition. In cows that conceived after one insemination, level of nutrition had no effect on progesterone concentration but it had a profound effect in cows that needed more inseminations for conception. During the luteal phase preceding insemination, cows that conceived after the first insemination gained weight whereas cows that did not conceive lost weight; the difference approached significance. The correlation coefficient between body weight changes and progesterone concentration 8 to 15 days before the first insemination approached significance (r
INTRODUCTION
The concentration of progesterone in the peripheral plasma of the post-partum cow, at various stages of the oestrous cycle, has been determined by many workers (Schomberg, Coudert & Short, 1967;  Pope, Gupta & Munro, 1969; Stabenfeldt, Ewing& McDonald, 1969;  Donaldson, Bassett & Thorburn, 1970; Hill, Lamond, Henricks, Dickey & Niswender, 1970; Garverick, Erb, Niswender & Callahan, 1971; Shemesh, Lindner & Ayalon, 1971; Snook, Saatman & Hansel, 1971;  Sprague, Hopwood, Niswender & Wiltbank, 1971) .
Attempts were also made to correlate steroid concentration in blood and urine to the incidence of delayed conception and reduced fertility in clinically healthy cows. Most workers who tried to relate progesterone concentration in plasma or serum to the incidence of conception, however, concentrated their efforts on the period after insemination or mating (Shemesh, Ayalon & Lindner, 1968; Henricks, Lamond, Hill & Dickey, 1971; ).
Erb, (Miyake, 1962) , it was the purpose of this study to determine whether conception is in any way related to plasma progesterone concentration before insemination.
MATERIALS AND METHODS

Animals
Fourteen Israeli-Friesian dairy cows were allocated after parturition to two treatments. Eight cows were individually fed a high-energy ration consisting of 6 kg hay and had free access to concentrates. Six cows were individually fed a standard ration consisting of 6 kg hay and concentrates for production. The mean recovery of the added progesterone, in the range of 0-5 to 3-0 ng, was found to be 105+15%.
For statistical evaluation of the results, Student's itest and analysis of variance, followed by Duncan's multiple range test, were used. Simple (Pearson's) and point biserial correlation coefficients were also calculated.
RESULTS
Progesterone concentration and conception
The plasma progesterone concentration of cows that conceived after the first insemination was significantly higher, 4 to 15 days before oestrus, than that of cows that did not conceive (Text- fig. 1 ). Among the eight cows that conceived, only one had less progesterone than 5 ng/ml plasma 4 to 7 days be¬ fore insemination. Among those that did not conceive, only one had a pro¬ gesterone level above 5 ng/ml plasma. 
Plane of nutrition and progesterone concentration
When data from all oestrous cycles of all cows were combined, only small and non-significant differences were found in progesterone levels between cows maintained on high and standard levels of nutrition (Table 2) . Likewise, among cows that conceived after the first insemination, the plane of nutrition did not .S> ci affect plasma progesterone levels during the oestrous cycle preceding insemina¬ tion. On the other hand, there was a significant difference in progesterone con¬ centration between cows maintained on the two levels of nutrition, during part of the luteal phase preceding the first ineffective insemination of cows re¬ quiring repeated insemination (Table 3) . Cows maintained on a high level of nutrition required fewer inseminations and conceived 19 days earlier than cows maintained on a standard level of nutrition (Table 4) . First ovulation occurred at about the same time in both groups, while first oestrus was 10 days earlier in cows maintained on a high level of nutrition. (Schomberg et al., 1967; Pope et al., 1969; Stabenfeldt et al., 1969; Donaldson et al., 1970; Henricks et al., 1970; Hill et al., 1970; Shemesh, Lindner & Ayalon, 1971) . These workers reported average progesterone levels to be less than 1 ng/ml plasma at oestrus and 5 to 9 ng/ml at the peak of the luteal phase. These results were obtained by both the protein-binding and gas-liquid chromatography methods.
Differences in plasma progesterone concentration during the oestrous cycle preceding the first insemination, between cows that did and did not conceive, have not yet been reported. Present knowledge regarding the actions and inter¬ actions of progesterone does not provide a full explanation for this finding. Progesterone can exert its effects directly on the reproductive organs or indirect¬ ly by affecting the production or release of gonadotrophins. Progesterone has a profound effect on both the endometrium and the myometrium of the bovine (Asdell, de Alba & Roberts, 1945 , 1949 and it is possible that the post-partum uterus requires at least one progesterone-induced 'build-up' for implantation to take place. Progesterone may also reduce the pituitary content of FSH and LH (Roy, Emmerson & Melampy, 1961) or may affect the release of LH from the pituitary (Rothchild, 1965) . In the bovine, when progesterone levels decrease at the end of the luteal phase, LH levels increase (Snook et al., 1971) . The large drop in plasma progesterone concentration found in cows that conceived after the first insemination may cause the release of greater quantities of gonado¬ trophins affecting ovulation and oestrogen production.
Contrary to the results of , who did not find any significant changes in progesterone concentration from 3 to 60 days after parturition, the results of this study indicate that progesterone levels of 5 ng/ml plasma or more were found only 32 + 3 days postpartum (Table 4) . If an elevated progesterone concentration during the luteal phase is one of the criteria of normal cycling activity, then this finding is in agreement with many studies where cycling activity accompanied by behavioural oestrus began only during the 2nd month after parturition (Casida, 1971) . On the basis of the present data, one can postulate that a high concentration of peripheral progesterone (>4 ng/ml plasma) at the peak of the luteal phase of at least one oestrous cycle before insemination is positively associated with conception. In all studies on progesterone levels in cycling cows, concentrations at the peak of the luteal phase were found to be at least 4 ng/ml plasma. Similar, or (Donaldson et al., 1970; Hill et al, 1970) .
In (Table 4) . The effects of nutrition may be further confounded by the possible effect of progesterone on body weight changes (Gilbert & Gillman, 1956; Dewar, 1957; Hervey & Hervey, 1967 
